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(54)Ha3BaHHeH3o6peTeHHH: yCTPOftCTBO flJIfl IIOJiyHEHHH CTEPHJIBHLIX PAflHOHyKJIHflOB 
(57) Abstract 

The present invention relates to a device for producing 
sterile radionuclides, wherein said device comprises the following 
members: a column which contains a sorbant and a radionuclide 
(1) and which is surrounded by a protection (2) against radiation; 
an eluate filter (6) connected to the column (1) by an eluate duct 

(3) ; an eluant duct (11) connected to the column (1) and to a 
needle (12) mounted in a recess in the flange (8) of said device; a 
bactericidal filter (13) comprising a duct (14) and a needle (15); 
and an eluate duct (3) connected to the column (1) and to a needle 
(7) mounted in a recess in the flange (8) of said device. .This 
device is characterised by the fact that it uses a three-way switch 

(4) mounted on the eluate duct (3) between the column (1) and the 
eluate filter (6). This device also comprises an additional duct (9) 
with an additional needle (10) that is mounted in an independent 
recess in the flange (8) of said device and covered with a 
removable sealed plug (16). The eluate filter (6) is mounted with 
the column (1) in a vertical radiation-protection recess (26) and 
closed at one end by a main radiation-protection cap (25). 





(57) Petfrepat 



(57)ycTpoficTBO ana nojiyHeHHfl crrepHJibHbix paflHOHyKJiHAOB coaepacHT 

KOJIOHKy C COp6eHTOM M pa^HOHyKJIHAOM (1), OKpy)KeHHyK) pa^HaUHOHHOH 

3amHTOH (2), <}>HJibTp ajiioaTa (6), coeflHHCHHbiii TpySonpOBO/iOM 3JiioaTa (3) c 
kojiohkoh (1), Tpy6onpoBOfl 3JiioeHTa (II), cocahhchhwh c kojiohkoh (1) h 
Mrjiofi (12), 3aKpenjieHHOfi b rHe3ae 4>naHua (8) ycrpoficTBa, 6aKTepnuH;iHbiH 
(J)HJibTp (13) c Tpy6onpoBOAOM (14) m hhioh (15), Tpy6onpoBoa 3JiioaTa (3), 
COeAHHeHHblH C KOJIOHKOH (1) H HIVIOH (7), 3aKpenjieHHofi b rHe3Ae (|)jiaHua (8) 
yCTpOHCTBa. OTJIHHHTeJIbHOH OC06eHHOCTbK) yCTpOHCTBa HBJIfleTCH HaJIHHHe 

TpexxoflOBoro nepeioiiOHaTejw (4), ycTaHOBJieHHoro Ha Tpy6onpOBo^e 3JiioaTa 

(3) MQXJiy KOJIOHKOH (1) H Cj)HJIbTpOM 3JIK>aTa (6), H AOIIOJlHHTeJIbHOrO Tpy6o- 

npoBOfla (9) c aonojiHHTejibHOH Hrjioii (10), 3axpenJieHHOH b aBTOHOMHOM 
rne3jie (JwiaHua (8) yCTpOHCTBa h 3aKpbiToft ebeMHOii repMeTHHHofi 3arjiyiiiKOH 
(16). KpoMe Toro, (JwjibTp snioaTa (6) pa3MemeH cobmcctho c kojiohkoh (1) b 
sepTHKajibHOM rnezjie pa^HauHOHHOH 3auiHTbi (26) h 3aKpbiT c Topua o6mefi 
npo6Kofl pa^HauHOHHoif 3amHTbi (25). 
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YcTpOHCTBO WW nOJiyneHHM CTepHJIbHblX paflHOHVKJIHUOB 

M3o6peTCHHe othochtc* k npoH3BOflCTBy reHepaTopoa paflHoaKTWBHbjx 

3JieMCHTOB, npHMCHACMMX WW nOJiyHCHHM pa/IHOHyKJIHJ10B WW MeHHUHHbl H 
5 TeXHMKH. 

H3BCCTHO yCTpOHCTBO WW npHrOTOBJICHHH CTepHJIbHblX paflHOaKTHBHblX 

H30T0n0B [l] f KOTopoe COCTOHT H3 kojiohkh, coaepacameH cop6eHT m pa3Me- 
mcHHOH BepTHKajibHO b paiiHauHOHHOH 3auurre H3 CBHHua. B BepxHeii Topue- 
boh nacTH KOJiOHKa coejiMHeHa c flByMa Tpy6onpoBOA3MH, a mmchho, nepBbiM - 
10 ww uonBOjxa pacTBopa poflHTejibCKoro pajaHOHyioiMzia ww ocyuiecrBJieHHa ero 
cop6uHM b npouecce npoH3BOACTBa reHepaTopa, h BTopbiM - ww no/xanH 
3JiK>eHTa bo BpeMH 3Kcn;iyaTauHM renepaTopa. C /ipyroro Topua kojiohkm bw- 

XOflHT OAHH Tpy6onpOBOfl. IlpH ^apflflKe" KOJIOHKM Ha COp6eHTe (})HKCHpyeTCfl 

panHoaKTHBHbiH 3JieMeHT, HanpHMep, MOJiM6AeH-99, H3 KOToporo b npouecce 
15 pajaHoaKTHBHoro pacnaaa o6pa3yeTca Tpe6yeMbm paaHOHyicjiHA, HanpMMep, 

TeXHeilHM-99m. 3TOT KOpOTKO>KHByiUHH pailHOHyKJIHil H3BJieKaeTC5I H3 kojioh- 

kh nyTeM npOKa^KH nepe3 CHcreMy Tpy6onpoBOii 3JiioeHTa - kojtohk3 - Tpy6o- 
npoBOA 3Juoara cooTBeTCTByioiuero pacTBopa, HanpHMep, H30TOHHHecKoro 
pacTBopa xjiopH^a HaTpH* b c/iynae reHepaTopa TexHeuHfl-99m. HenocraTKOM 

20 KOHCTpyKUHH TaKOrO yCTpOHCTBa HBJIflCTCfl HeB03M05KHOCTb HCnOJIb30BaHHH 

Tpy6onpoBOfla jxji* t\ojxqojx& pacTBopa poflHTCJibCKoro paflHOHyKJwaa b npo- 
uecce 3KcnJiyaTauHH reHepaTopa. 

HanGojiee 6jih3kmm TexHHHecKMM peujeHHeM HBjweTCH reHepaTop ww 
noiiyqeHHH crepHJibHbix paflHOHyiaiHAOB [2] t KOTopbm coaepHCHT KOJiOHKy, 
25 pacnojiOHceHHyio BepTHKajibHO h pa3MeiueHHyio b pa^MauMOHHoii 3auwTe H3 
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CBHHua. Haa kojiohkoh ropHsonrajibHo pacnojiotten aonojiHHTejibHbiii 
<i>HJibTp. BbinojiHeHHbifi b BHae Tpy6KH, coflepjKameii $HabTpyK>mHH MaTepn- 
aji. Tpy6 K a 3arepMeTH3H P OBa H a no TopuaM. Hhjkhhh Topeu. kojiohkh c no- 
Mombio Tpy6onpoBoaa coeaHHeH c TopueBOM qacTbio Tpy6ia T oro (pHJibTpa. a 
5 btopoh Topeu <|)HJibTpa coeaHHeH T P y6onpoBoaoM c BepTHKajibHofi hhioh. 
3aKpenjie H HOM b ™e3ae cjmaHua reHepaTOpa (Tpy6onpo B oa 3JiroaTa). BepxHHfl 
Topeu kojiohkh Tpy6onpo B oao M coeaHHeH c BeptHKajibHOH Hrnofi. saKpenneH- 
hoh bo btopom rHesae (})jiaHua reHepaTopa (Tpy6onpoBoa 3JiioeHTa). B 3tom 
*e r H e3ae ycraHOBJieHa BTopaa BepTHKajibHaa Hrjia, coeaHHeHHaa T py6onpo- 

10 BOflOM C BOSflyilJHblM 6aKTe P HU.HHHblM (|)HJIbTpOM. HeaOCTaTKOM KOHCTpyKUHH 

reHepaTopa jHuweTCJi cjioxchmh npouecc npnBeaeHH* reHepaTopa b pa6oTO- 
cnoco6Hoe coctohhhc nocne 3apaaKH. CB»3aHHWH c nepecTbiKOBKOH TexHOJio- 
rHHecKHx KOMMyHHKauHH (Tpy6onpoBoao B ) reHepaTopa. a TaK*e B03Mo*Hoe 
HapyuieHHe CTepHJibHOCTH npH stom. 

15 riepea aBTopaMH crojijia 3aaana ycTpaHHTb yK33aHHbie HeaocraTKH, 

ynpocTHTb cjioxchmh TexHOjiorHsecKHH npouecc npHBeaeHH* reHepaTopa b 
pa6oTOcnoco6Hoe coctohhhc nocjie 3apaaKH. CB«aHHbiH c pa36opKofi h nepe- 
ctwkobkoh TexHOjiorHsecKHX KOMMyHHKauHH reHepaTopa nocjie 3apaaKH, h 
33MeHHTb ero Ha 6e3pa36opHyio 3ap*aKy kojiohkh, a TaK*e o6ecneHHTb CTe- 

20 pHJibHocTb reHepaTopa paaHOHyioiHaoB npH oaHOBpeiweHHOM bwcokom Ka- 
HecrBe 3JiioaTa. 

Rna AOCTHJKeHHJi yKa3aHHoro TexHHHecKoro pe3yjibTaTa aBTopaMH 
npeaaoaceHO Ha Tpy6onpoBOiie anioaTa Meacay kojiohkoh h (pHJibTpoM 3jnoa T a 
ycTaHOBHTb TpexxoaoBOH nepeioiioMaTejib hotokb TexHonorHnecKHX peareH- 
25 tob. npH 3tom nepeionoHaTejib pasiuecTHTb noa <J)jiaHue M ycTpoHcrea h 
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CHa6flHTb iionojiHHTenbHbiM Tpy6onpoBOju>M c Hrjioii, 3aicperuieHHow b aBTO- 
homhom rHe3Xie cJxnaHua ycrpoiiCTBa, a Hrjiy 3aKpbiTb cbeMHofi repMeTHMHOH 
3arjiyuiKOH. OwibTp 3jnoaTa pa3MecTHTb cobmcctho c kojiohkoh b BepTHKajib- 
hom rHe3/ie paflHauHOHHOii 3aiuHTbi h 3aKpbiTb c Topua o6meii npo6KOH pa- 

5 AHailHOHHOH 3aUIHTbI. 

Ha Fig. I npeacTaBJieHa npHHunnHajibHaa rHapaBJiHHecKaa cxeMa yc*r- 
poMCTBa una nonyHemw CTepmibHbix paAHOHyioiHflOB, rae I - KOJiOHxa c cop- 
6eHTOM h paflHOHyKJiHAOM, HanpHMep, ojiobom-113, Bom>(})paMOM-l88, crpoH- 
uweM-82 h zxp. KojroHKa ojcpyaceHa pairaauHOHHOH 3aiuHTOfi 2. Ha Tpy6onpo- 

10 Bone 3 pa3MeuieH nepeiaiiOHaTejib 4 noTOKa TexHOJiorHHecKHx pearenTOB, a Ha 
Tpy6onpoBO^e 5 pa3MeiueH 4)HJibTp 6, 3aKaHHHBaiowHHC5i Hrjioii 7, 3aKpen- 
jieHHOH b 4>JiaHue 8. KpaH 4 CHaG^cen Tpy6onpoBOAOM 9 noTOKa TexHOJiorHHe- 
ckhx peareHTOB, KOTopbiii 3aKaHHHBacTc$i wrjiofl 10. CBepxy k kohohkc 1 noa- 
KJiK>MeH Tpy6onpoBOA 11 3JiK>eHTa, 3aKaHHHBaiomHHC5i hivioh 12, 3aicpenjieH- 

15 hoh b (JwiaHue 8. EaKTepHUHflHbift <j>HJibTp 13 cocahhch Tpy6onpoBO^OM 14 c 
nrnoH 15, 3aKpenJieHHOM b (JwiaHue 8. OnaHeu 8 ycTaHOBJieH nan pa,nHauHOH- 
hoh 3auiHTOH 2, KOTopaa 3aKpenueHa b Kopnyce renepaTopa (Ha Fig. 1 , 2, 3 
Kopnyc He noKa3aH). npH TpaHcnopTKpoBice reHepaTopa noTpe6HTejiK> sirjibi 
7, 10, 12 h 15 3aKpbiTbi cneuHajibHWMH TpaHcnopTHbiMM KOJinanKaMM 16, 3a- 

20 nojiHeHHbiMH GaKTepHUH^HbiM BemecTBOM. J\jw 3apnnKH kojiohkh reHepaTopa 
pajaHOHyKJiHAOM npHMeHaeTca Hacoc 17, eMKOCTb 18 c TexHOJiorHMecKHMH pea- 
reHTaMH. Ha HrJiax 10, 12 3aicpenjieHbi nepexoaHHKH 19 TexHOJiorHHecKHX hh- 
hhm 20. Bo BpeMfl pa6oTbi reHepaTopa npHMeHHeTCH BaicyyMHpOBaHHbiH <|wia- 

KOH 21 H (|)JiaKOH C 3JIK>eHTOM 22. 

25 Ha Fig.2 npeflcraBJieHa npHHiwnHajibHaa rHflpaBJiwHecicaa cxeMa ycr- 
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poHCTBa aim nonyneHHH CTepHjibHbix paaHOHyicjiHflOB np H 3apnme kojiohkh 
3KcnjiyaTauHH ycrpofiCTBa b nepBOM pe*HMe (KpaH HaxoAHTca b nojioaceHHH 
"3/1 P" - 3apjiflKa/nepBbiH p«khm). 

Ha Fig.3 npeacTaBJieHa npHHunnHanbHaa rHflpaBJiHnecicaa cxeMa ycT- 
5 poiicTBa win nojiyneHHa CTepHjibHbix pa^HOHymiHiiOB h 3KCiuiyaTauHH ycrr- 
poiicTBa bo btopom pe»HMe (KpaH HaxojwTca b nojio)KeHHH "2P"- BTopofl pe- 

5KHM). 

Ha Fig.4 npeflcraBJieH BepTHKajibHbiii pa3pe3 ycrpoHCTBa m* nojiyne- 
hmji CTepHjibHbix panHOHymiHiioB, rae 23 - Kopnyc ycTpoiicTBa: 24 -rHe3ao 
10 4>naHua ycTpoiicTBa; 25 - pywica ynpaBJieHHa KpaHOM 4 CaonojiHHTenbHaa oce- 
Baa paziHauHOHHaa 3amHTa); 26 - BepTmcanbHoe rHe3ao pajaHauHOHHOH 3amH- 

Tbl. 

Ha Fig.5 npeflcraajjeHa cxeMa pa3MeiueHHa HrJi Ha <|)jiaHiie ycTpoHCTBa 
h pynKH ynpaajieHHa nepeiaiiOHaTejieM. 
15 YcTpoiicTBO ana nojiyweHna CTepHjibHbix pajiHOHyKJiHflOB pa6oTaeT cjieayio- 
uihm o6pa30M. CHanana nocjie c6opKH ycrpoiicTBa b crepHJibHbix yaioBHax 
npoH3BozwT 3apaflKy kojiohkh I paflHOHywiHiiOM. £jia 3Toro urny 10 coctmko- 
BbiBaioT c nepexoflHHKOM 19 TexHOjiorH4ecKOii jihhhh 20, coeiWHeHHOH c eM- 
KOCTbio 18, a Hrjiy 12 - nepexoaHHKOM 19 TexHOJiorHwecKOii HarHeTaTejibHoii 

20 JIHHHH 20, COeflHHeHHOfi C HaCOCOM 17, KOTOpblH, B CBOK) OHepeflb, COeflHHeH c 

eMKocTbio 18, coflepwameH TexHOJiorHwecicHe peareHTbi. 3apaaicy npoH3BoaaT 
aieayioiHHM o6pa30M. BKJiioHaioT Hacoc 17. KOTopuii noaaeT H3 cmkocth 18 
TexHOjiornnecKHe peareHTbi, coflepjKaiune paflHOHyKJiHa. 3th TexHOJiorHie- 
CKHe peareHTbi no HarHeTaTejibHoii TexHOJiorHnecKoii jihhhh 20 iepe3 nepe- 
25 xoahhk 19, Hrjiy 12 h Tpy6onpoBon 3JiioeHTa II nocrynaroT b KOJioHKy I, Ha 
cop6eHTe KOTOpoii npoHcxoflHT (pHKcauna nacTH paiiHOHyiaiHjia H3 tcxhojio- 
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rMHecKMX peareHTOB. 06eflHeHHbie poflHTejibCKHM paflHOHyioiHflOM tcxhojio- 
rHHecKHe peareHTbi npoxojWT nepe3 nepeitmoHaTejib 4, KOTopbm HaxojiHTca b 
nojioxceHHH "3/1 P" - 3ap*mKa. nepeKJiiOHaTeJib 4 HanpaBJiaeT noTOK tcxhojio- 
rHHecKHX peareHTOB Ha Tpy6onpoBOA 9 h aajiee - Ha Hmy 10, nepe3 nepexoa- 

5 hhk 19 h no c6pocHoii TexHonorHnecKOH jihhhh 20 peareHTbi B03BpawaiOTCH b 
eMKOCTb 18. Flocjie 3apflflKH kojiohkh yarpoficTBa npoBOiWT ee npoMbiBKy h 
cyuiKy, a 3aTeM cHHMaiOT nepexoflHHKH 19 h Ha htjiw 10, 12 h 15 ycraHaBJiH- 
BaiOT TpaHcnopTHbie KonnanKH 16. Aanee ocymecTBJiaiOT Bbi6op peacHMa pa- 
6otw ycTpoftcTBa, KOTopwH onpeaejiaeTca KanecrBOM ajiioaTa. 3a ochobhoh 

10 peacHM pa6oTbi Bbi6HpaK>T nepBbin peacHM. npH co6jiKxaeHHM npexinwcaHHbix 
(|>apMaKoneHHOH cTaTbefi HOpMaTMBOB coxpaHaeTC* pa6oTa no nepBOMy pe- 
)KHMy, npH hx HapyuieHHH npoH3BOflHTC$i nepeicniOHeHMe bo BTopoii pe)KHM. 
YKa3aHHbie oco6eHHOCTH pe)KHMOB pa6oTbi onpeaennioTCH npHMeHeHHeM ajw 
npoH3BOZiCTBa ycrpoiicTB aKTHBauHOHHbix paflHOHyioiHiioB c 6ojibiiiHM nepHo- 

15 flOM nonypacnaaa, HanpHMep, ojiOBa-113, B0Jib<})paMa-188, crpoHUHfl-82 h np. 
BcncacTBHe 3Toro npouecc 3apj?flKH ycrpoHCTBa MoaceT npoH3Bo^HTbC5) mro- 
TOBHTejieM b uiHpoKOM BpeMeHHOM HHTepBane. Rsi* yaoBJieTBopeHMa noTpe6- 

HOCTefl 3aKa3HHKOB B yCTpOHCTBaX BblCOKOH aKTHBHOCTH JXO nonyneHH5l H3TO- 
TOBHTCJieM HOBOM napTHH paflHOaKTHBHOTO pOflHTeJIbCKOTO paflH0H30T0na B 

20 KOJiOHKy ycTpOHCTBa Heo6xoflHMO 3arpyacaTb Bee yBejiHHHBaioiueecH KonwHe- 
ctbo HMeiomeroc5i y H3roTOBHTejw ot npeflbmymeii Hapa6oTKH panHOHyiaiHija. 
H3-3a 4>HKCnpoBaHHOH cop6uHOHHOH eMKOCTH KOJIOHKH coaepacaHHe npHMecew 
b 3JiioaTe yBejiHHHBaeTca npH yBenHHeHHH 3arpy3KH panHOHyKJiuaa h b 
onpe^eneHHbifi momcht BpeMeHH Ha^HHaeT npeBbiiuaTb HopMHpyeMbiH npeneji. 

25 JXnn npHBeaeHHfl KanecTBa 3JiioaTa b cootbctctbhc c npeanHCbiBaeMbiMH Tpe- 
6oBaHHHMH Heo6xoAHMO c 3Toro MOMeHTa Hcnojib30BaTb pa6oTy ycrpoficTBa 
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no BTopoMy pexcHMy c aonojiHHTenbHOH ohhctkoh snioaTa. Bw6paHHUH pe- 
khm pa6oTW ycTpoiicTBa He noaneacHT H3MeHeHHK> y noTpe6HTejw. B TaKOM 
BHfle ycTpoficTBo noaroTOBJieHo ana TpaHcnopTHpoBKH. FIpH pa6c>Te b Meiw- 
uhhckom ywpewaeHMH nepewiioqaTenb 4 HaxoflHTca jih6o b nonoaceHHH "3/1 P". 
5 m6o - "2P". FIpH 3tom b paooTe Hcnojib3yeTOi jih6o Hrjia 10, jih6o nrjia 7. He 
Hcnojib3yeMaa b Bw6paHHOM pexcHMe pa6oTbi Hrjia 3arjiymaeTCH iwroTOBHTe- 
JieM o6ieMHOH rep M eTHHHOH sarjiyuiKofi. B KanecTBe npHMepa onHcana pa6o- 
Ta reHepaTopa b HaH6oJiee cjiojkhom btopom peacHMe. 

npHMep. Ha hhim 12 h 1 5 ycraHaanHBaiOT (JwiaKOH 22 c snioeHTOM, a Ha Hrjiy 7 

10 ycTa h a bji h Ba jot BaicyyMHpoBaHHHH (pjiaKOH 21. 3a chct pa3HOCTH aTMOctpep- 
Horo aaB^eHHa h BaKyyMa jkhxikoctb H3 (pjiaKOHa 22 3acacbiBaeTcn Hepe3 wray 
12 h no Tpy6onpoBoay 1 1 nocrynaeT b KOJioHKy 1. 3jiioeHT CMbiBaeT flonepHHH 
paflHOHyiaiHfl c cop6eHTa kojiohkh h no Tpy5onpOBoay 3, nepe3 nepeioiiOHa- 
Tenb 4, no Tpy6onpoBoay 5 nocrynaeT b (pHJibTp 6. B (proibTpe 6 npoHexo/wT 

15 OHHCTKa 3jnoaTa ot npeBbiuiarouiHx (papinaKonorHHecKHe HopMaTHBbi npHMe- 
cefi ao jionycTHMbix 3HaneHHH, h nepe3 Hniy 7 sjnoaT nocrynaeT b BaicyyMHpo- 
BaHHbifl cpnaKOH 21. no Mepe y6biBaHHa sjnoeHTa H3 (JwiaicoHa 22 b ocbo- 
6oHiaaiomHHCfl o6ieM nepe3 6aKTepHunaHbiii (pHJibTp 13, Tpy6onpoBoa 14 h 
Hrny 15 nocrynaeT ohhuichhwh B03flyx. Oct3tkh ajnoeHTa H3 (pjiaKOHa 22, 

20 Tpy6onpoBoaoB h kojiohkh BbiflaBJiHBawT B03flyxoM, noBBJieHHe KOTOporo b 
3JiK>aTe (pjiaKOHa 21 b BHae ny3bipbKOB CBHfleTejibCTByeT 06 OKOHwaHHH npo- 
uecca 3JiK>HpoBaHiw. Flocjie OKOHnaHHH sjhohpobbh hji cpnaKOHbi 21 h 22 
CHHMaioT, a Hrnu 3aKpwBaioT KOJinanKaMH 16. 

Hcnonb30BaHHe h 3 06 peTe h He no3BOJiHT ynpocrHTb TexHonorHnecKHfi 

25 npouecc npHBeaeHH* ycrpoficrBa b pa6oTocnoco6Hoe coctohhhc nocne 3apa,o- 
kh, h o6ecneHHTb BbicoKoe KaqecTBO nonynaeMoro sjnoaTa. 
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OOPMYJIA H30BPETEHHA 

l.ycTpoficTBOfliw nojiyqeHHfl CTepwibHwx paaHOHyicniwoB. coaepxcawee KOJiOHKy 
c co P 6e H TOM h paflHOHyiaiHAOM, oKpyjKeHHyio pajwaiwoHHOH sauiHTofi. <p H JibTp 

5 sjiwara, coeaHHeHHwfi Tpy6onpoBOflOM ajuoara c kojiohkoh. Tpy6onpo B OA 
3JiK>eHTa, coeflHHeHHbift c kojiohkoh h HrJioii, 3aK P en^eHHO« b rHesae (jMiaHua yc T - 
poiicTBa, 6aKTepHUHflHWH (|)HJibTp c Tpy6onpoBO fl OM h Hrjiofi. T P y6onpoBOfl 
3JiK>aTa, coeflHHeHHbiii c kojiohkoh h union, saKpenjieHHOH b mesne cJwiaHua ycr- 
poHCTBa, OTJiHqaiomeecu tcm. hto cojiepxcHT TpexxoaoBofi neperaiioHaTejib, ycra- 

10 HOBJieHHbiH Ha T P y6onpoBOfle sjiwara Mexcoy kojiohkoh h cpnjibTpoM sjHoara, h 
xionojiHHTejibHbiH Tpy6onpoBoa c flonojiHHTejibHoii wrjiofi. saKperoieHHOH b 3bto- 
homhom niesae <|wiaHU.a ycTpoficTua h 3a K pbiTOii cieMHOH rep m eTH h h oh sarjiym- 

KOH. 

2. YcTpoHCTBOiWJi nojiyneHHJi crepHJibHbix paaHOHywiHaoB no n.l, OTjinnaioweecji 

15 TeM, HTO (pHJIbTp 3JIK)aTa pa3MeUjeH COBMeCTHO C KOJIOHKOH B BepTHKajIbHOM THe3- 

ae pajiHauHOHHofi sauiHTbi h 3aKpbiT c Topua o6meH npo6Koii paiwaiiHOHHOH 3a- 

UlHTbl. 
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